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ABSTRACT 


This  report  summarizes  the  results  of  a two-year  effort  to  identify, 
compile,  and  evaluate  the  data  available  in  the  open  literature  for 
the  liquid-vapor  equilibria  for  binary  and  multicomponent  mixtures 
of  He,  H2,  Ci  - C5  alkanes,  N2,  CO,  C02,  NH3 , H2S,  H20,  CS2,  COS,  HCN, 

NO  and  SO  . There  were  276  binary  systems  relevant  to  the  gas  industry. 
The  result  of  the  evaluation  is  that  there  are:  46  systems  for  which 
data  are  imperative  and  104  systems  for  which  data  are  needed  but  not 
imperative.  The  report  lists  the  data  needs  in  temperature  and  pressure 
range  for  each  system  for  both  Priority  1 and  2.  The  report  includes 
three  appendices:  A — a listing  cf  the  ranges  and  quality  of  all 

available  data  for  binary  systems;  B - the  same  for  all  multicomponent 
systems;  and  C - a complete  bibliography  of  the  543  citations  identified 
in  the  project. 

Key  words:  bibliography;  compilation;  evaluation;  liquid-vapor  equilibrium 

natural  gas;  phase  equilibrium;  synthetic  natural  gas. 
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Compilation  and  Evaluation  of  Available  Data  on  Phase  Equilibria 
of  Natural  and  Synthetic  Gas  Mixtures 

INTRODUCTION 

Accurate  data  for  the  thermophysical  properties  of  fluid  mixtures 
are  important  to  the  natural  gas  industry  for  the  efficient  operation  of 
existing  plant,  the  design  of  new  plant,  and  the  custody  transfer  of 
gaseous  fuels.  The  gas  industry  faces  severe  problems  in  the  near 
future  due  to  the  Jack  of  data,  correlations,  and  predictive  techniques 
for  the  properties  of  fluid  mixtures  associated  with  anticipated 
technological  needs  in  the  conversion  of  fossil  resources,  especially 
coal,  to  gaseous  fuel  [1-6].  In  particular,  it  is  imperative  that  we 
evaluate  the  current  data  base  for  natural  gas  (from  conventional 
and  unconventional  sources)  and  for  synthetically  produced  gas.  From 
the  standpoint  of  gas  processing  and  separation  operations,  the  most 
important  properties  are  phase  equilibria,  because  of  the  large 
effect  they  have  on  capital  costs  and  production  efficiency  [7-9]. 

This  report  summarizes  the  results  of  the  available  data  for  liquid- 
vapor  phase  equilibria  of  selected  systems  important  to  the  gas  industry; 
other  properties  were  assessed  elsewhere.  Binary  systems  were  stressed 
although  multicomponent  mixture  data  were  compiled  and  evaluated.  The 
constituents  of  the  mixtures  are:  He,  H2,  - C5  alkanes,  N2,  CO, 

C02,  N1I3,  H2S,  H20,  CS2,  COS,  HCN,  NO  and  SO  (24  constituents). 
Naturally,  not  all  of  the  possible  binary  combinations  are  of  interest 
to  the  gas  industry.  Of  the  276  possible  binary  systems,  124  were 
considered  irrelevant  to  the  natural  gas  industry. 


APPROACH 

The  Chemical  Engineering  Science  Division  of  the  National  Bureau  of 
Standards  has  a substantial  and  long-standing  research  program  in  fluid 
properties,  and  the  work  reported  here  is  dependent  upon  this  previous 
work  [10-14].  Of  special  importance  is  the  recently  completed  work  of 
Hiza,  Kidnay,  and  Miller. 

The  work  reported  here  was  conducted  as  follows: 

1)  Literature  Search 

Fluid  Mixtures  Data  Center  - NBS-Boulder 
Chemical  Abstracts  Service 

Selected  Phase  Equilibria  compilations  [13-18] 

DECHEMA/ Berlin  Tech.  Univ.  Data  Bank 

Science  Citation  Index 

Bulletin  of  Chemical  Thermodynamics 

2)  Preparation  of  a machine-readable  bibliography  of  the 
results  from  1)  above. 
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3)  Acquisition  of  copies  of  original  data  sources. 

4)  Assessment  of  the  quality  of  data.  The  data  sets  for 
each  relevant  system  were  assessed  using  the  following 
rating  system  (all  organizations  involved  in  the  project 
used  the  same  rating  system) : 

A - Those  data  assigned  a weight  of  0.75  - 1.00  for 
correlation  purposes. 

B - Those  data  assigned  a weight  of  0.25  - 0.74  for 
correlation  purposes. 

C - Those  data  assigned  a weight  of  0.00  - 0.24  for 
correlation  purposes. 

5)  Recommendations  for  needed  measurement.  The  following  four 
categories  were  established  for  the  data  of  the  binary  systems: 

N - No  data  available,  none  needed 

M^  - Measurements  needed  (imperative) 

M2  - Measurements  desirable,  but  not  imperative 

X - No  priority  1 or  2 needed 

RESULTS 

1 - Literature  Search 

All  of  the  sources  listed  in  the  previous  section  were  searched 
initially,  and  then  update  searches  cn  specific  systems  were 
performed  at  intervals  during  the  course  of  the  project.  A total 
of  543  relevant  references  were  identified. 

2 - Preparation  of  machine-readable  bibliography. 

The  bibliographic  citations  to  the  references  identified  in  the 
above  section  were  put  into  machine-readable  form  and  entered  into 
an  information  bank.  They  are  identified  by  a six-digit  accession 
number.  The  resulting  bibliography  appears  as  an  Appendix  C to 
this  report. 

3 - Acquisition  of  copies  of  original  data  sources. 

Copies  of  all  references  identified  in  1 ) above  were  acquired.  Over 
75%  were  already  available  to  NBS  through  the  NBS-Fluid  Mixtures 
Data  Center  which  is  supported  by  the  NBS-Office  of  Standard  Reference 
Data. 
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4 - Assessment  of  the  quality  of  the  data. 

Figure  1 shows  the  form  prepared  to  record  the  relevant  parameters 
regarding  the  data  contained  in  each  reference.  A separate  form 
was  prepared  for  each  system  in  each  reference.  The  data  assessment 
was  performed  at  this  time  also.  Data  assignment  normally  requires 
a reasonable  amount  of  subjective  judgment  involving  the  quality 
of  a given  investigator's  previous  work  or  the  overall  quality  of 
the  experimental  results  from  a given  laboratory.  Where  possible, 
the  present  report  relied  on  more  objective  criteria  such  as 
judgment  of  published  critical  evaluations  such  as  reported  in 
[11,  12,  15,  16]  or  comparisons  with  standard  correlation  techniques 
such  as  reported  in  [8,  18].  The  level  of  effort  involved  in  the 
present  work  did  not  allow  independent  evaluation  of  each  data  set 
so  that,  as  stated  above,  subjective  judgments  were  often  applied. 
However,  the  assessment  was  re-evaluated  at  the  time  the  form  shown 
in  Fig.  2 was  completed  for  each  system  (1  bar  = 0.1  MPa).  The 
summary  tables  for  each  of  the  relevant  binary  systems  appear  as 
Appendix  A to  this  report,  and  the  multicomponent  systems  as 
Appendix  B.  Appendix  A includes  tables  for  systems  for  which  data 
are  needed,  but  none  are  available. 


RECOMMENDATIONS 

The  results  of  the  tables  in  Appendix  A were  examined  in  light  of  current 
and  future  reeds  of  the  gas  industry.  Figure  2 is  the  form  used  to 
summarize  the  data  for  the  relevant  binary  systems.  The  final  results 
of  the  assessment  and  the  ensuing  recommendations  are  shown  in  Table  1, 
Priority  1 measurement  needs;  Table  2,  Priority  2 measurement  needs;  and 
Table  3,  a summary  of  the  assessment  and  recommendations. 

Priority  1 data  needs  are  those  for  which  adequate  data  do  not  exist  and 
phase  equilibria  fall  within  the  operating  range  of  current  or  planned 
natural  gas  systems,  natural  gas  and  natural  gas  liquids  processing  plants, 
and  synthetic  gas  plants.  Also  in  priority  1 are  systems  which  are 
important  in  the  development  of  correlations,  theories  and  the  like. 
Priority  2 data  are  those  which  are  of  less  importance  to  current  or 
planned  gas  industry  needs  as  well  as  possible  future  generations  of 
synthetic  gas  plants.  Also  included  in  priority  2 data  are  data  which 
would  provide  a more  complete  coverage  of  given  systems. 
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The  resulting  statistics  of  the  available  data  and  measurement  reeds  for 
the  276  relevant  systems  are  as  follows: 

N - 124  (No  data  available,  none  needed) 

- 46  (Measurements  imperative) 

- 104*  (Measurements  needed) 

X - 22  (Current  data  are  adequate) 

296* 

*There  are  only  276  relevant  systems,  but 
20  M^  systems  are  also  included  in  M^  systems. 

The  measurements  required  for  the  46  Priority  1 systems  are  extensive 
and  will  require  a substantial  effort  by  the  research  community.  In 
addition,  some  of  the  measurements  are  exceedingly  difficult.  It  is 
suggested  that  GRI  in  consort  with  its  Research  Advisory  Board  and  its 
thermophysical  property  contractors  establish  some  sort  of  priority  order 
or  grouping  for  the  Priority  1 systems. 


V 
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Vapor-liquid  equilibrium  measurements  needed: 

Priority  1 (imperative) 
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Vapor-liquid  equilibrium  measurements  needed: 

Priority  2 (needed) 
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Vapor-liquid  equilibrium  measurements  needed: 

Priority  2 (needed) 
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Vapor-liquid  equilibrium  measurements  needed: 

Priority  2 (needed) 
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Vapor-Liquid  Equilibrium  Data 
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APPENDICES 


Appendix  A System:  Vapor-Liquid  Equilibrium  Data:* 

Appendix  B Multicomponent  Vapor-Liquid  Equilibrium  Data* 

Appendix  C Data  Source  References  (a  listing  in  alphabetical  order 
of  all  references  to  experimental  data  listed  in 
Appendices  A and  B;  included  is  a cross-reference 
between  accession  number  and  author) . 


*The  appendices  are  arranged  as  follows  for  each  system:  N is  the  number 

of  references;  Temp.,  Press.,  and  Comp.  Range  are  self-explanatory;  Accession 
number  refers  to  an  identification  number  assigned  to  each  reference; 

Author  is  the  first  author  of  each  reference. 
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System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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System:  Vapor-liquid  equilibrium  data: 


00 

II 


<r 

X 

o 

+ 

CL) 

X 


Author 

DeVaney,  et  al 

Heck,  Hiza 

Hiza,  Kidnay 

Kharakhorin 

Rhodes,  et  al 

Sinor,  et  al 

Streett,  et  al 

Gonikberg,  Fastovski 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

70826 

44762 

29397 

9643 

69667 

36006 

94794 

6364 

Comp. Range, mol 

.008-. 06  He 

.0001-. 14  He 

.991-. 998  He 

0-.041  He 

.002-. 34  He 

0-.13  He 

.002-. 75  He 

3H  TO •-T00* 

Press. Range,  bar 

14-69 

5-205 

13-103 

.1-170 

69-262 

.2-138 

34-9807 

25-159 

Temp.  Range,  K 

124-191 

95-185 

16 

91-150 

94-192 

93-188 

95-290 

o 

i — t 

i 

o 

O'* 

Data  Sets 
With 
Rating  = 
A 

<na=  7 > 

Data  Sets 
With 
Rating  = 
B 

<nb=  1) 

21 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


CM 

O 

u 

+ 

<u 


Author 

MacKendrick,  et  al 

Burfield,  et  al 

Liu 

Accession  No. 

53324 

63709 

62792 

Comp.  Range,  mol 

.0006-. 06  He 

0-0.049  He 

.003-. Oil  He 

Press.  Range,  bar 

10-199 

19.5-139.3 

20-120 

l n 
co 
co 
' — i 

pH 

II 

o 

z 

o 

II 

O) 

c 

<0 

oc 

*■» 

QS5SB 

CO 

© 

(/) 

(0 

<+* 

(0 

O 

Temp.  Range,  K 

220-290 

253,273,293 

181,190,200 

Data  Sets 

With 
Rating  = 
A 

(Na=  1 ) 

Data  Sets 
With 
Rating  = 
B 

«Nb=  2) 

22 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


VO 


II 


vO 

X 

CM 

0 

+ 

01 
X 


Author 

Heck 

Hiza,  Duncan 

Nikitina,  et  al 

Cannon,  et  al 

Maslennikova,  et  al 

r— 1 

CTn 

i — 1 

o 

m 

t — i 
i — i 

ii 

o 

z 

O 

n 

o> 

c 

? 

co 

oc 

** 

C 0 

4-* 

o 

m 

CO 

co 

a 

Accession  No. 

61654 

51011 

CM 

o 

o 

o 

00 

o 

m 

150259 

Comp. Range,  mol 

.002-. 09  He 

.000001-. 004  He 

.0004-. 025  He 

.0007-. Oil  He 

.065-. 435  He 

Press. Range,  bar 

9-202 

4-132 

5-118 

00 

1 

i — 1 

CN 

84-505 

Temp.  Range,  K 

170-290 

95-150 

113-273 

144-227 

288-310 

Data  Sets 

With 
Rating  = 
A 

(Na=  3 ) 

Data  Sets 
With 
Rating  = 
B 

<Nb=  2) 

23 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


IS 


o 

oj 

3 

+ 

<D 


Author 

Parrish,  Steward 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  Mo. 

105282 

Comp.  Range,  mol 

.0052-. 042  He 

Press.  Range,  bar 

39-138 

Temp.  Range,  K 

■ 

195-285 

Data  Sets 
With 
Rating  = 
A 

<na=  1 ) 

Data  Sets 
With 
Rating  = 
B 

(nb=  ) 

24 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


CO 


II 


00 

a 

on 

u 

+ 

<u 

a 


Author 

Schindler,  et  al 

Cannon,  et  al 

Data  Sets  With  Rating  =C  (Nc=  1 ) 7961 

Accession  No. 

40036 

54087 

' 

Comp. Range, mol 

0-.13  He 

.001-. Oil  He 

Press. Range,  bar 

.07-207 

00 

1 

T— 1 

Csj 

Temp.  Range,  K 

123-348 

172-255 

Data  Sets 
With 
Rating  = 
A 

CNa=  1 ) 

Data  Sets 
With 
Rating  = 
B 

«nb=  1) 

25 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


CN 


II 


m 

33 

+ 

0) 

33 


Author 

Cannon,  et  al 

Tsiklis 

Data  Sets  With  Rating  sC  (Nc=  ) 

Accession  f^J©. 

54087 

13359 

C@mp.Rarsg@5moi 

.00009-. 0009  He 

0-.15  He 

Press.  Flang©5  bar 

21-48 

o 

o 

1 

o 
1 — 1 

Temp.  Hang©*  K 

228-283 

293-473 

Data  Sets 
With 
Rating  = 
A 

«na=  ) 

Data  Sets 
With 
Rating  = 

B 

«Nb=2) 

26 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


0 
X 
o 

1 


+ 

<u 


Author 

Nikitina,  et  al 

r 

Data  Sets  With  Rating  =C  {Uc=  ) 

Comp. Range, mol  Accession  No. 

68441 

.0001-. 014  He 

Press. Range,  bar 

5-39 

Temp.  Range,  K 

143-273 

Data  Sets 
With 
Rating  = 
A 

(Na=  1 ) 

Data  Sets 
With 
Rating  = 
B 

«NB=  ) 

27 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


© 

£ 


•u 

0) 


e 

*H 

4-J 

•H 


m 

•o 

® 

S 

S3 

©5 


<N 


II 


<r 

co 

lo 


a) 


o 

o 

o 

o 


CT\ 

CO 

I 

LO 


-cr 

o 

i 

c 

+ 

cu 

sc 


©» 

e 

© 

ffi 

8 

a 

i 

© 

H 


co 

r^- 

OJ 

I 

co 

LO 


«© 

# 

<0 


2 5 

m 

Q 


II 
TO 

e 

^ ohe  ^ 

•-  ■*-  < 


w 

fi£ 


II 

< 


9 

m 

m ^ 

IS  5 

Q 


18 

TO 

^ s 

— s ffl 


II 


<9 


28 


Data  Sets  With  Rating  =C  (Nc=  1 ) 45496 


System:  Vapor-liquid  equilibrium  data: 


II 


CM 
i — I 

PC 

m 

u 

i 

c 

+ 

PC 


Author 

Makranczy,  et  al 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150177 

Comp. Range,  mol 

i 

i 

Press. Range,  bar 

r-H 

Temp.  Range,  K 

00 

CM 

Data  Sets 

With 
Rating  = 
A 

(N*r  ) 

Data  Sets 
With 
Rating- 
B 

(nb=  i) 

29 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


CN 

CN 


II 


o 

CM 

+ 

CL) 

33 


Author 

Shoor,  et  al 

Feillolay,  Lucas 

Luker,  et  al 

Potter,  Clynne 

00 

<}■ 

o 

o 

LO 

r— 1 

r^ 

o 

o 

m 

i — 1 LO 

*CN 

CO  o 
com 
oh 
o * 

LOCsl 

i — 1 

''tH 

(NO 

com 

O r— I 

o - 

LO<T 
i— ICO 
O — 1 
CN  O 

cNm 

O t — 1 

o - 
Ln<r 
» — 1 1 — i 
— i 

oo 

com 

CT\ 

M3  - 
Oin 
' — i o 
•o 
ooo 
cum 

COM 
CO  * 
CK3 
MOO 

•o 

f — IO 

com 

COM 

o - 
r^cM 
*m 
<fo 
ooo 
■<fm 

Mj"  t — | 

mo  ~ 
*0 
CO<f 
OO 
MO 
om 

COM 

oo 

M 

11 

o 

z 

o 

II 

0) 

c 

33 

(0 

oc 

0gt3 

£ 

<0 

® 

(0 

<0 

o 

Accession  No. 

150021 

150037 

150241 

125573 

Comp. Range, mol 

.000007-. 000008  He 

i 

i 

.295  He 

.0001-. 0002  He 

Press. Range,  bar 

T— | 

r— 1 

138 

3-10 

Temp.  Range,  K 

298-353 

298-308 

573 

377-548 

Data  Sets 
With 
Rating  = 
A 

(na=  1 ) 

Data  Sets 
With 
Rating  = 
B 

CNg=  3) 

30 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


vO 

i — I 


If 


CN 

13 

+ 

CM 


i— 1 

-V 

cO 

o 

rH 

1 — 1 

1 — 1 

ncl 

CO 

cO 

cn 

cO 

rH 

4—1 

CO 

44 

*H 

o 

a> 

r— I 

t — 1 

4-J 

4-J 

c 

4-J 

EX 

JZ 

co 

cO 

0) 

QJ 

cO 

QJ 

3 

CJ 

O 

QJ 

bO 

4-J 

•x 

3 

44 

1 1 

3 

5-i 

a) 

D 

0) 

0J 

W 

1 1 

O 

>4 

< 

QJ 

•H 

4-J 

c 

c 

C 

•H 

Q 

o 

42 

c 

4-J 

CO 

CO 

cO 

r> 

CX 

43 

44 

ex 

o 

a) 

N 

N 

N 

cn 

3 

rs 

a 

•H 

ex 

H 

cu 

•H 

•H 

•H 

54 

O 

5j 

cn 

c 

CO 

•H 

5-4 

5-4 

5-4 

5-4 

QJ 

44 

cO 

u 

o 

e 

CO 

4-J 

O 

O 

O 

44 

O 

6 

QJ 

o 

« 

s 

cn 

>4 

>* 

>-i 

C 

Q 

O 

> 

• 

o 

z 

c 

o 

cn 

CM 

(0 

cn 

cm 

CM 

o 

xO 

un 

00 

CM 

c- 

Ln 

m 

1 1 

CO 

M0 

CO 

m 

00 

Mf 

rH 

Ln 

i — i 

o 

in 

CM 

rH 

0 

MO 

o 

rH 

CM 

o 

M0 

o 

CM 

MO 

CM 

o 

Ln 

r— 1 

t — 1 

i — 1 

CM 

Ln 

00 

m 

i — 1 

M0 

o 

< 

“ 

o 

CM 

C 

CM 

CM 

CM 

CM 

CM 

CM 

c 

CM 

CN 

E 

a 

EC 

EC 

eg 

EG 

EG 

EC 

EG 

EC 

EG 

EC 

ex. 

< 0 

0) 

£ 

© 

Ln 

m 

vO 

* — 1 

MO 

MO 

oo 

\ 1 

Ln 

OC 

i — 1 

MO 

mT 

cn 

CM 

CM 

Ln 

a 

• 

oo 

• 

cn 

• 

• 

M0 

0 

• 

• 

• 

a 

i 

i 

• 

i 

i 

cn 

1 

i 

i 

i 

CM 

• 

i — 1 

1 

Ln 

m 

• 

cn 

i — 1 

CM 

E 

o 

i 

o 

rH 

o 

o 

i 

o 

CM 

o 

o 

o 

• 

o 

• 

• 

• 

• 

o 

e 

• 

• 

• 

o 

fc= 

(0 

A 

0 

6) 

c 

oo 

CM 

o 

o 

CM 

oo 

c- 

v£> 

CM 

CM 

Ln 

cn 

i — 1 

Ln 

cn 

vv 

i — I 

Mf 

Ln 

* — 1 

i — 1 

i — I 

i — i 

Ln 

CM 

c 

cn 

o 

MO 

00 

C 

Ln 

eg 

m 

cn 

CM 

(0 

' — i 

cn 

rH 

rH 

CM 

CM 

rH 

(0 

a> 

ha 

CL 

xz 

me 

© 

O) 

£ 

(0 

oc 

On 

o 

CM 

o 

CM 

Ln 

1 — 1 

00 

oo 

CM 

o 

m 

00 

• 

1 — 1 

i — 1 

CM 

rH 

00 

oo 

' — 1 

e- 

co 

a 

cm 

o 

O 

cn 

C'* 

c- 

cn 

1 

Ln 

l 

cn 

1 

cn 

E 

On 

CM 

MO 

c- 

c- 

oo 

vO 

vD 

MO 

© 

i- 

CM 

mo 

CM 

cn 

in 

e- 

o 

cm 

cn 

v£> 

CM 

m 

cn 

oo 

oo 


CM 

cn 

c- 

Ln 


ii 

o 


o 

ii 

o> 


(0 

oc 


<0 

■M 

© 

0) 

(0 

<0 

o 


II 

Ui 

&,  c 

+*  — V, 

^ 0£ 


II 

< 


(0 

« 11 

f _ gi 

</>  £ C 

<0  5 5 m 

t;  > <» 

<0  nr 

Q 


II 


m 


(0 

4*< 

© 

(/> 

(0 

4-« 

(0 

o 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


LO 


II 


o 

u 

+ 

CM 


Author 

Tsang,  Streett 

Yorizane,  et  al 

Akers,  Eubanks 

Verschoyle 

Accession  No. 

150221 

50157 

LO 

o 

00 

kO 
1 — 1 
CM 
kO 

Comp. Range,  mol 

.01-. 99  H? 

0-.395  H2 

CM 

Pi- 

LO 

CM 

1 

*<r 

o 

CS 

Pi 

<r 

LO 

i 

CO 

o 

Data  Sets  With  Rating  =C  (Nc=  1 ) 5732 

Press. Range,  bar 

50.7-529 

Csl 

in 

i — i 

i 

kO 

22-138 

17-228 

Temp.  Range,  K 

LO 

CM 

i — 1 

1 

o 

CO 

eg 

i — I 

l 

r- 

CsJ 

CM 

i — 1 

1 

co 

00 

oo 

oo 

i 

oo 

MD 

Data  Sets 
With 
Rating  = 
A 

(NA=  3 ) 

Data  Sets 
With 
Rating  = 
B 

<nb=  1) 

32 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


W 

cj 

+ 

CNl 

EC 


Author 

Benham,  Katz 

Freeth,  Verschoyle 

Kirk,  Ziegler 

Sagara,  et  al 

Tsang,  et  al 

Yorizane,  et  al 

Co sway,  Katz 

Fastovskii,  Gonikber 

Levitskaya 

kO 

CN 

o> 

LO 

CO 

00 

00 

uo 

CNJ 

n 

o 

z 

o 

II 

0» 

c 

to 

QC 

IOH 

3 

to 

■M 

© 

0) 

to 

(0 

o 

Accession  No. 

6251 

5679 

24862 

94700 

150236 

50157 

6572 

5617 

6241 

Comp. Range, mol 

.02-. 35  H9 

.004-. 10  H2 

.01-. 12  H2 

.003-. 225  H2 

.002-. 61  H? 

0-.29  H2 

.08  H? 

.02-. 16 

Z. 

.02-. 15  H? 

Press. Range,  bar 

34-276 

00 

o 

C\1 

1 

i — i 

10-127 

00 

o 

t — 1 

1 

o 
1 — 1 

2-1380 

10-152 

69 

31-229 

r~H 

oo 

1 

o 

cn 

Temp.  Range,  K 

116-172 

91 

90-117 

103-174 

o 
00 
i — 1 

1 

CN 

103-163 

144 

90-127 

158-188 

Data  Sets 

With 
Rating  = 
A 

(NA=  6 ) 

Data  Sets 
With 
Rating  = 
B 

(Nb=  3) 

33 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


CNI 

o 

CJ 

+ 

CNI 


Author 

Kaminishi,  Toriumi 

Spano,  et  al 

Tsang,  Streett 

Yorizane* 

Yorizane,  et  al* 

.1,150212 

Accession  No. 

39337 

50699 

150505 

90120 

76576 

Comp. Rang©,  mol 

.01-. 18  H? 

.0013-. 14  H2 

.0015-. 56  H9 

.05-. 47  H2 

.05-. 47  H? 

Data  Sets  With  Rating  =C  (Ncs  6 ) 8000,9518,150090,150109,1502] 

Press. Rang©,  bar 

51-200 

10. 7-200.5 

9-1718 

61-375 

61-375 

Temp.  Rang©,  K 

233-298 

220-290 

220-290 

273 

273 

Data  Sets 

With 
Rating  = 
A 

<na=  5> 

Data  Sets 
With 
Rating  - 
B 

(Ng=  ) 

34 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 

z 


co 

pa 

CM 

u 

+ 

CM 

pa 


Author 

Cohen,  et  al 

Hiza,  et  al 

Sagara,  et  al 

Levitskaya,  E. 

Cosway,  Katz 

Levitskaya 

Williams,  Katz 

Data  Sets  With  Rating  =C  (Nc=  1 ) 639 

Accession  No. 

50609 

45223 

94700 

150515 

6572 

« — 1 

Cs] 

kO 

6369 

Comp. Range, mol 

.003-. 09  H2 

.92-. 99  H2 

CM 

pa 

o 

1 

vO 

O 

o 

0.0-0.03  H2 

CN 

X 

<T 

O 

.005-. 03  H2 

i 

i 

Press. Range,  bar 

7-138 

6-156 

20-81 

i — i 
00 

1 

o 
1 — 1 

69 

30-81 

11-552 

Temp.  Range,  K 

143-200 

108-190 

148-223 

00 
00 
1 — 1 

00 

i — I 

00 
kO 
r— 1 

00 

LO 

o 

o 

CM 

158-188 

103-283 

Data  Sets 

With 
Rating  = 
A 

<Na=  4 ) 

Data  Sets 
With 
Rating  = 
B 

<Nb=  3) 

35 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


in 


II 


co 

PC 

CO 

u 

+ 

OJ 

SC 


Author 

Burriss,  et  al 

Trust,  Kurata 

Ahland 

Williams,  Katz 

r"* 

kO 

O 

o 

m 

i — i 
r— 1 

II 

o 

z 

o 

II 

0) 

c 

•MB 

<** 

(0 

f£ 

amm 

5 

(0 

•+* 

o 

(/) 

(0 

(0 

a 

Accession  No. 

150095 

69775 

150136 

6369 

Comp. Range,  mol 

.01-. 57  H2 

.002-. 35  H? 

CN 

X 

05 

1 

CO 

i 

i 

Press.  Range,  bar 

25-528 

10-207 

6-65 

17-552 

Temp.  Range,  K 

278-361 

98-348 

271-273 

89-297 

Data  Sets 
With 
Rating  = 
A 

(Na=  2 ) 

Data  Sets 
With 
Rating  = 
B 

<Nb=  2) 

36 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


vO 


II 


CO 


+ 


CM 

EC 


Author 

Reamer,  Sage 

Krasheninnikov , etal 

Krichevskii , 
Khazanova 

< — 1 
05 

co 

o 

IT) 

i — 1 

05 

00 

CO 

o 

uO 

T— 1 

-<r 

00 

50 

00 

00 

CO 

IS 

o 

z 

o 

IS 

CD 

c 

iai 

44 

to 

CL 

3 

• 

44 

® 

</> 

(Q 

<0 

o 

Accession  No. 

150544 

150517 

150514 

Comp. Range, mol 

0-.15  H2 

.03-. 37  H? 

.69-. 98  H? 

Press. Range,  bar 

34-414 

.03-. 9 

101-304 

Temp.  Range,  K 

278-394 

283-293 

273-348 

Data  Sets 
With 
Rating  = 
A 

(Na=  1 ) 

Data  Sets 
With 
Rating  = 
B 

<Nb=  2) 

37 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


+ 

CN 

PC 


Author 

Dean,  Tooke 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150060 

Comp. Range,  mol 

.02-. 25  H2 

Press. Range,  bar 

34-207 

Temp.  Range,  K 

311-394 

Data  Sets 
With 
Rating  = 

A 

<NA=  1 ) 

Data  Sets 
With 
Rating  = 
B 

(nb=  ) 

38 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


LO 


II 


o 


X 


u 

i 

e 


CM 

X 


Author 

Aroyan,  Katz 

Klink,  et  al 

Ahland 

Nelson,  Bonnell 

Data  Sets  With  Rating  =C  (Nc-  i)  150067 

Accession  No. 

5100 

105717 

150136 

30143 

Comp. Range, mol 

.01-. 30  H? 

.02-. 27  H2 

.86-. 97  H2 

.02-. 11  H2 

Press. Range,  bar 

21-541 

28-169 

11-65 

22-107 

Temp.  Range,  K 

144-297 

328-394 

273-274 

297-389 

t 

Data  Sets 
With 
Rating  = 
A 

(Na=  2 ) 

m 

« 11  — 

£ c 

® = m " 

* a 5 

39 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


CNJ 


II 


cni 

r-H 

PC 


Ln 

o 

i 

c 


CN 

PC 


Author 

Makranczy,  et  al 

O 

O 

LO 

r—l 

r— I 

II 

o 

z 

o 

II 

0) 

c 

■■■■ 

(0 

cc 

» 

o 

(/) 

(0 

*■» 

(0 

o 

Accession  No. 

150177 

Comp. Range,  mol 

i 

i 

Press. Range,  bar 

i — 1 

Temp.  Range,  K 

00 

ON 

Osl 

Data  Sets 
With 
Rating  = 
A 

(na=  ) 

Data  Sets 
With 
Rating  = 
B 

(NB=  1) 

40 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


CM 

CM 


II 


o 

CM 

X 

+ 


CNI 

W 


Author 

Bartlett 

Morrison,  Billett 

Schroeder 

Seward,  Franck 

Shoor,  et  al 

CO 

CO 

r— 1 

o 

uO 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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46 


Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Sam®  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Pvobinson.  D.B. 
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Same  data 


System:  Vapor-liquid  equilibrium  data 
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Lehigh,  W.R. 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Accession  No. 

150546 

Comp. Range,  mol 

.003-. 014  N2 

Press. Range,  bar 

16-36 

Temp.  Range,  K 

241-301 

Data  Sets  With  Rating  =C  (! 

Data  Sets 

With 
Rating  = 
A 

(NA= 

Data  Sets 
With 
Rating  = 
B 

<nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


! 


ii 


i 


CNJ 

T 1 

PC 

m 

u 

I 
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Data  Sets  With  Rating  =C  (Nc=  o) 

Accession  No. 

116899 
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Comp. Range, mol 

0.001-0.44  N2 

Not  given 

Press. Range,  bar 

2.0-208 

Not  given 

Temp.  Range,  K 

277.59-377.37 

303.15,333.15 

Data  Sets 

With 
Rating  = 
A 

<na=  o 

<0 

« 11  — 

w jgfi 

« S I - „ 

S rr  i 

o “■  w 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Data  Sets 
With 
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A 

(Na=  1 ) 

Data  Sets 
With 
Rating  = 
8 

(Nb~  i) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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System:  Vapor-liquid  equilibrium  data: 


II 


<r 

CJ 

+ 

o 

cj 


Author 

Cheung,  Wang 

Christiansen,  et  al 

Mathot,  et  al 

Sprow,  Prausnitz 

Toyama,  et  al 

Yorizane,  et  al 

Jones,  Rowlinson 

o 

On 

i — 1 

00 

wO 

CsJ 

O 
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i — i 

vO 

o 

<r 

i — l 
CO 

II 

o 

z 

o 

II 

0) 

c 

IKI 

(0 

oc 
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(0 

*4 

o 

(/> 

(0 

♦4 

(0 

a 

Accession  No. 

25304 

88244 

17785 

39204 

11381 

55395 

19414 

Comp. Range,  mol 

.03-. 25  CO 

.03-. 97  CO 

0-1  CO 

o 

CJ 

1 — 1 
1 

o 

.02-. 79  CO 

o 

CJ 

o 

oo 

1 

< — 1 

o 

CJ 

00 

1 

CN 

Press. Range,  bar 

.3-5.2 

4-47 

.01-. 3 

CO 

1 

i — 1 

7-50 

15-39 

1 

1 

Temp.  Range,  K 

91-124 

123-178 

91 

91 

114-186 

143 

146-181 

Data  Sets 

With 
Rating  = 
A 

(Na=6) 

Data  Sets 
With 
Rating  = 
B 

(NB=  1) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


LO 


II 


CN 
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o 
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u 


Author 

Christiansen,  et  al 

Kaminishi,  et  al 

<r 

<r 

04 
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1 — 1 
LO 
O'* 

O 

O 

o 

oo 

rn 

11 

o 

z 

o 

II 

o> 

c 

ooan 

(0 

cc 

amm 

£ 

<0 

0 

(0 

(Q 

(S 

a 

Accession  No. 

88751 

62196 

• 

Comp. Range, mol 

.003-. 46  CO 

.04-. 37  CO 

Press. Range,  bar 

8-142 

24-131 

Temp.  Range,  K 

223-283 

223-283 

Data  Sets 

With 
Rating  = 
A 

(N*=  2) 

Data  Sets 
With 
Rating  = 
B 

<NB=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


vO 

X 

CM 

O 

+ 

o 

u 


Author 

Trust,  Kurata 

Data  Sets  With  Rating  = C (Nc=  ) 

Accession  No. 

73928 

Comp. Rang®,  moi 

.01-. 83  CO 

Press. Rang®,  bar 

9-117 

Temp.  Range,  K 

173-273 

Data  Sets 
With 
Rating  = 
A 

(NA=  i) 

Data  Sets 
With 
Rating  = 

B 

<N8=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


CO 


II 


OO 

•x 

cn 

o 

+ 

o 

u 


Author 

Trust,  Kurata 

Widdoes,  Katz 

Cheung,  Wang 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

73928 

3616 

25304 

Comp. Range, mol 

.02-. 43  CO 

.20-. 62  CO 

.008-. 21  CO 

Press. Range,  bar 

14-172 

7-184 

1 

CN 

Temp.  Range,  K 

148-323 

252-360 

OO 

CN 

i — 1 

1 

OO 

Data  Sets 

With 
Rating  = 
A 

<Na=  2 ) 

Data  Sets 
With 
Rating  = 
B 

(Nb=i  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


II 


CO 

CM 

w 

+ 

O 

c_> 


Author 

^redenslund ,Mollerup 

Data  Sets  With  Rating  =C  (Nc=  ) 

*Same  data 

Accession  No. 

102912 

* 

Comp. Range,  mol 

.0004-. 17  CO 

Press.  Range,  bar 

2-237 

Temp.  Range,  K 

203-293 

Data  Sets 

With 
Rating  = 
A 

<na=  1) 

Data  Sets 
With 
Rating  = 
B 

(Nb=  ) 
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Data  Sets  With  Rating  = 


System:  Vapor-liquid  equilibrium  data: 


CN 
i — I 

EC 

m 

u 

i 

c 

+ 

o 

u 


Author 

Makranczy,  et  al 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150177 

Comp. Range, mol 

i 

i 

i 

Press. Range,  bar 

i — 1 

Temp.  Range,  K 

298 

Data  Sets 
With 
Rating  = 
A 

(Na=  ) 

Data  Sets 
With 
Rating  = 
B 

(Nb=  i) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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150280 

Comp. Range,  mol 

o 

CJ 
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o 

1 

CN 

i — 1 

o 

o 

Press. Range,  bar 

51 

Temp.  Range,  K 

298-348 

Data  Sets 
With 
Rating  - 
A 

<na=  ) 

Data  Sets 
With 
Rating  = 
B 

«nb=  1) 
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1 


Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Author 
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Data  Sets  With  Rating  =C  (N^=  2)  150125,150127 

Accession  No. 

Comp. Range,  mol 

Press.  Range,  bar 

Temp.  Range,  K 

Data  Sets 
With 
Rating  = 
A 

(na=  ) 

Data  Sets 
With 
Rating  = 
3 

<nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 
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Comp. Range,  mol 
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Press.  Range,  bar 
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Temp.  Range,  K 
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Data  Sets 
With 
Rating  = 
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(na=  i) 

Data  Sets 
With 
Rating  = 
B 

(Nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


CO 

CM 


II 


I 00 

i tu 

i cn 

! a 

i 

+ 

> <)■ 

I EC 

! u 

! 

! 


> 


Author 

Reamer 

Ahland 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150083 

150136 

Comp. Range, mol 

0.1-0. 9 C1 

0.4-0. 9 C 

Press. Range,  bar 

14-680 

6-65 

Temp.  Range,  K 

277-511 

271-274 

Data  Sets 

With 
Rating  = 
A 

(NA=  ) 

Data  Sets 
With 
Rating  = 
B 

(NB=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


LO 


II 


SB 

o 

+ 

co 

OJ 

SB 


Author 

Kohn,  Kurata 

Reamer,  et  al 

Robinson,  Bailey 

Robinson,  et  al 

Kohn,  Kurata 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

47671 

150098 

150040 

150042 

150086 

Comp. Range,  mol 

.005-. 24  CH. 

4 

0-.73  CH. 

4 

.03-. 26  CH. 

a 

< 

sc 

CO 

cO 

CN 

1 

c\i 

O 

- 

sb"' 

cj 

CT4 

OO 

1 
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Press. Range,  bar 

14-110 

12-134 

41-124 

28-110 

.5-75 

Temp.  Range,  K 

189-366 

278-344 

311 

278-344 

192-353 

Data  Sets 
With 
Rating  = 
A 

<Na=  4 ) 

Data  Sets 
With 
Rating  " 
B 

(Nb=i) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


<r 

EE 

U 

+ 

cn 

EE 

3 


Author 

Data  Sets  With  Rating  =C  (Nc=  2 ) 88684,150520 

Accession  No. 

Comp. Range,  mol 

Press. Range,  bar 

Temp.  Range,  K 

Data  Sets 

With 
Rating  = 
A 

<na=  ) 

Data  Sets 
With 
Rating  = 
B 

(Nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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0.0-0.38  C1 

Press.  Range,  bar 

5-118 

6-116 

Temp.  Rang®,  & 

198-377 

310-378 

Data  Sets 

With 
Rating  = 
A 

(Na=  2 ) 

Data  Sets 
With 
Rating  = 
B 

<nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


If 


EE 

o 

+ 

CM 
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Author 

Dean,  Walls 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150546 

Comp. Range,  mol 

EE 

O 

m 

O 

1 

m 

t — i 

o 

Press. Range,  bar 

17-36 

Temp.  Range,  K 

241,301 

Data  Sets 
With 
Rating  ” 
A 

(Na= 1 ) 

Data  Sets 
With 
Rating  “ 
B 

(Ng=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data 
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CJ 


Author 

Rogers 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

71134 

Comp. Range, mol 
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Press. Range,  bar 

T— | 

m 
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C\1 
i — l 

Temp.  Range,  K 

298 

Data  Sets 
With 
Rating  = 
A 

<NA=  ■') 

Data  Sets 
With 
Rating  = 
B 

(Nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Author 

Amick 

Data  Sets  With  Rating  = C (Nc=  ) 

Accession  No. 
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Press. Range,  bar 

28-69 

Temp.  Range,  K 

344-450 

Data  Sets 
With 
Rating  = 
A 

<Na=  i) 

Data  Sets 
With 
Rating  = 
B 

(NB=  ) 

76 


'Same  data 


System:  Vapor-liquid  equilibrium  data: 
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•Sam®  data 


System:  Vapor-liquid  equilibrium  data: 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


79 


Same  data 


System:  Vapor-liquid  equilibrium  data: 


80 


System:  Vapor-liquid  equilibrium  data 


81 


'Same  data 


System:  Vapor-liquid  equilibrium  data: 


LO 


II 

z 


00 

sc 

ro 

u 

+ 

Csl 

O 

u 


Author 

Hamam,  Lu 

Reamer,  et  al 

Akers,  et  al 

Poettmann,  Katz 

Roof,  Baron 

Accession  No. 

110896 

150099 
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150059 

<T 

m 
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System:  Vapor-liquid  equilibrium  data 
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Data  Sets  With  Ratings 
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System:  Vapor-liquid  equilibrium  data: 
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*8ame  data 


System:  Vapor-liquid  equilibrium  data: 
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*Same  data 


System:  Vapor-liquid  equilibrium  data: 
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System:  Vapor-liquid  equilibrium  data: 
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'Same  data 


System:  Vapor-liquid  equilibrium  data: 


3 

< 


•H 

e 

to 

t>0 

s 

*H 

o 


44 

cO 

■U 

O 

hJ 


II 


CJ 

I 

c 


o 


e 

o 

0 

<e 

d> 

o 

o 

< 

o 

E 

9k 

0 

0» 

C 

0 

cc 

a 

a 

E 

o 

o_ 

h. 

0 

a 

0 

01 
c 
0 
c 

a 

0 

0 

0 


0 

m 

c 

0 

oc 

a 

a 

E 

0 


LO 

CN 


v£> 

O 

LO 

O 

LO 


vO 


o 


00 

I 

LO 

CnJ 


CJ 


CO 

ON 

I 

o 


vO 

LO 

I 

<r 


CO 

LO 

i 


vO 

\D 

CO 

I 

o 


CO 

vD 

CO 

I 

CO 

o 

CO 


2 H 

9 9 

(A  C C 

5 i 3 ** 

o 


CN 


II 

< 


03 


to 

u 

42 

a) 

S 


>n 

42 

•H 

i — I 

U 

(0 


0 

9 

£ 

a 

CO 


CNJ 

cO 

O 

o 

LO 


cD 

O 

CNI 

o 

m 


r-'. 

o 

cn 

o 

LO 


CD 


(_> 


OC 

OC 


I 

o 


m 

r^- 


m 

o 

m 


m 

1 

un 


Nf 

m 

i 

CN 

cn 


r-~ 

m 

l 

'O’ 

m 


II 

o 


<r 

i 

CnJ 

CN 


<r 

<T\ 

CO 

I 

CO 

CO 


ON 

co 

CO 


A M 

,5  r-  9 

w £ c 

9 5 5 

~ > • 

a * 


II 

as 


93 


Data  Sets  With  Rating  = 


System:  Vapor-liquid  equilibrium  data: 
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'Same  data 


System:  Vapor-liquid  equilibrium  data: 
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Data  Sets  With  Rating  sC  (Nc  Si)  150125 


System:  Vapor-liquid  equilibrium  data: 


96 


'Same  data 


System:  Vapor-liquid  equilibrium  data 
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*Same  data 


System:  Vapor-liquid  equilibrium  data: 
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c 

** 

<0 

oc 

« 

** 

e 

(/) 

<0 

(0 

Q 

Temp.  Range,  K 

217-344 

324-367 

272-366 

• 

« ‘ 

243-288 

Data  Sets 
With 
Rating  = 
A 

(na=  3) 

Data  Sets 
With 
Ratings 
B 

«Nb=i  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


j 

,1 


i 

i 


II 


00 

X 

CO 

CJ 

+ 

CO 

o 

u 


Author 

Miranda,  et  al 

Data  Sets  With  Rating  =C  (Nc=  ) 

Accession  No. 

150374 

Comp. Range,  mol 

0-1  COS 

Press. Range,  bar 

4-39 

Temp.  Range,  K 

266-355 

Data  Sets 
With 
Rating  = 
A 

<NA=  1 > 

Data  Sets 
With 
Rating^ 
B 

(Nb=  ) 

99 


*Sama  data 


System:  Vapor-liquid  equilibrium  data: 


il 


0 

t— i 

<r 

CJ 

1 


+ 

co 

rc 

co 

u 


Author 

Hipkin 

| Skripka 

Hirata 

Hirata 

Accession  No. 

39202 

m 

00 

150102 

150103 

Comp. Range, moi 

CO 

CJ 

o 

1 

o 

o 

0. 0-1.0  c3 

o.o-i. o c3 

CO 

o 

o 

r— t 
i 

o 

o 

• 

Press. Range,  bar 

1.2-41 

1 

r^. 

o 

CN 

1 

O 

10-24 

Data  Sets  With  Rating  sC  (Nc=  ) 

Temp.  Range,  K 

267-394 

253,263,273 

237,249 

340 

Data  Sets 
With 
Rating  = 
A 

«NaS  1 ) 

Data  Sets 
With 
Rating  = 
B 

«Nb=  3) 
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’Same  data 


System:  Vapor-liquid  equilibrium  data: 


v£> 


II 


0 

< — i 
X 
<t 

u 

1 

c 

+ 

oo 

X 

ro 

U 


Author 

Kay 

Beranek 

Skripka 

Grieves 

Nysewander 

Hirata 

It 

o 

z 

o 

IS 

9 

c 

S3 

CO 

oc 

JZ 

s 

• 

** 

o 

0) 

(0 

*s®» 

CO 

a 

Accession  No. 

150203 

150507 

84579 

150056 

150061 

150102 

Comp. Range,  mol 

co 

o 

o 

i — i 

i 

o 

o 

a~ 

u 

1 — 1 

O'* 

o 

1 

o 

o 

0. 0-1.0 

0.46,0.7  C0 

3 

0.16-0.82  C3 

0. 0-1.0  C 

Press. Range,  bar 

20-43 

4-34 

l 

LT) 

O 

1 

42-43 

5.5-42 

CN 

1 

CN 

O 

Temp.  Range,  K 

332-425 

303,323,343,363 

253,263,273 

391,404 

310-411 

237,249 

Data  Sets 
With 
Rating  = 
A 

(NA=  2 ) 

Data  Sets 
With 
Rating^ 
B 

(Nb=  4) 
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• Santa  data 


System:  Vapor-liquid  equilibrium  data: 


II 


oo 

tc 

cn 

o 

+ 

CsJ 

o 

CO 


Author 

Glowka 

Accession  No. 



150524 

Comp. Range,  mol 

CM 

O 

CO 

1 

kD 

ro 

Press. Range,  bar 

13-44 

II 

o 

z 

o 

II 

o> 

c 

<0 

cc 

*■» 

• 

e 

(0 

(0 

(0 

o 

Temp.  Range,  K 

323-363 

Data  Seta 

With 
Rating  = 
A 

(Na=  ) 

Data  Seta 
With 
Rating  = 
B 

(Ng=  1) 
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Same  data 


System:  Vapor-liquid  equilibrium  data 


I 


II 


C\! 


X 

LO 

0 

1 

•H 

+ 

oo 

X 

cn 

o 


: 


Author 

Vaughn 

Data  Sets  With  Rating  =C  (Nc=  ) 

*Same  data 

Accession  No. 

150069 

Comp. Range,  mol 

00 

X 

m 

a 

1 

t — 1 

Press. Range,  bar 

1-45 

Temp.  Range,  K 

273-448 

Data  Sets 
With 
Rating  = 
A 

(Na=  ) 

Data  Sets 
With 
Rating^ 
B 

(Nb=  1 ) 
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Data  Sets  With  Rating  = 


System:  Vapor-liquid  equilibrium  data: 


II 


CM 

r-H 

X 

UO 

a 

i 

c 

+ 

co 

X 

CO 

u 


Author 

Vej  rosta 

CD 

00 

ctf 

CO 

a) 

00 

d 

co 

Accession  No. 

i — 1 
00 
O' 

CO 

O 

CM 

O 

LO 

r— 1 

CO 

CO 

LO 

0 

LO 

rH 

co 

\D 
O 
O 
LO 
1— 1 

Comp. Range, mol 

a 

X 

o 

U 

co 

03 

1 

UO 

00 
K 

3 co 
U 

rH 

1 

O 

a 

O 

■ 

00 

X 

CO 

0 

O' 

1 

LO 

CO 

Press. Range,  bar 

00 

co 

1 

CO 

co 

1 

0 

Csl 

rH 

1 

lO 

1 

CM 

Data  Sets  With  Rating  =C  (Nc=  ) 

Temp.  Range,  K 

CO 

00 

co 

1 

co 

co 

00 

vO 

<1* 

1 

CM 

co 

CO 

co 

co 

1 

CM 

1 

CM 

co 

Data  Seta 
With 
Rating  = 
A 

(Na=  3 ) 

Data  Seta 
With 
Rating  = 

3 

<N„=  1) 

= ^ r.  
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


O 

3 

< 


II 


o 

CM 

a 


00 

a 

CO 

u 


C 

O 

« 

(0 

o 

o 

o 

< 

o 

E 

m 

® 

0» 

e 

(0 

OC 

• 

a 

E 

o 

o_ 

fcr 

(0 

n 

m 

O 

O) 

C 

<0 

cc 

m 

<0 

(0 


® 

O) 

e 

(0 

QC 

• 

a 

E 

• 


a3 

<u 

4-1 

CO 

4-> 

4-> 

03 

4-> 

i — 1 

cu 

N 

c 

rH 

<u 

ctf 

a 

4-» 

i — 1 

o3 

00 

i — 1 

u 

03 

03 

OJ 

rH 

1 — 1 

rH 

rH 

4J 

s 

a 

Q 

t — 1 

o 

03 

•H 

cu 

4-» 

o 

a 

a 

* 

cu 

a 

4-J 

a 

CO 

•H 

3 

* 

0) 

0) 

t>0 

3 

CO 

•H 

a 

*■> 

C 

* 

c 

a 

4-4 

c 

3 

(U 

o 

4-1 

CO 

a 

03 

N 

cu 

r* 

4-4 

4-4 

o 

3 

4-4 

o 

3 

cfl 

0) 

e 

CU 

CO 

CO 

3 

•H 

C/3 

a 

3 

c 

CO 

a 

a 

4-1 

a 

CO 

o 

E 

i — 1 

•H 

cd 

3 

3 

03 

CO 

4-1 

CJ 

3 

o 

a 

3 

3 

r» 

rH 

03 

03 

a 

0) 

01 

c 

TO 

a 

CJ 

< 

3 

3 

4—1 

N 

i — 1 

o 

l-l 

o 

3 

t 1 

0) 

03 

U 

O 

CU 

cu 

<c 

a 

a 

a 

a 

CO 

o 

T3 

a 

S 

s 

s 

3 

C5 

o 

CO 

o 

u~l 

LO 

05 

LO 

05 

1 — 1 

o 

o 

o 

LO 

CO 

CM 

rH 

LO 

LO 

05 

05 

CM 

05 

CM 

LO 

1 — 1 

rH 

LO 

o 

rH 

CM 

o 

05 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

' — 1 

o 

o 

o 

o 

o 

LO 

03 

LO 

LO 

LO 

LO 

u-l 

CO 

LO 

LO 

LO 

LO 

LO 

rH 

rH 

1 — 1 

rH 

i — 1 

i — 1 

t 1 

rH 

rH 

i — 1 

i — 1 

rH 

' — 1 

a 

0 

2 00 

a 

c 

o oc 

00 

a 

) 00 

a 

a 

a 

a 

a 

a 

a 

a 

a 

<r 

P 

■>  CO 

P 

c 

"3  P" 

C^ 

P 

3 CO 

o 

u 

CJ 

o 

o 

CJ 

CJ 

CJ 

O 

50 

CO 

a 

o 

o 

CO 

o 

05 

o 

05 

05 

o 

LO 

05 

o 

05 

05 

o 

o 

05 

• 

O'X 

05 

• 

o 

m 

05 

1 

« 

• 

1 

• 

LO 

1 

50 

• 

i 

i 

I 

1 — 1 

i 

i 

CM 

i 

o 

1 

CM 

i 

50 

i 

i 

l 

o 

04 

CM 

o 

co 

• 

1 

• 

LO 

o 

i 

1 

1 

o 

o 

o 

o 

o 

1 

i 

05 

o 

o 

o 

o 

o 

o 

I — 1 

CO 

05 

o 

o 

o 

o 

o 

o 

o 

o 

05 

o 

o 

CM 

o 

o 

00 

CO 

PM 

< — 1 

LO 

05 

1 

1 

CO 

i 

i— 1 

o 

*<f 

i 

CO 

i 

co 

r— 1 

T— 1 

50 

rH 

rH 

CM 

rH 

rH 

rH 

1 — 1 

i — 1 

i — 1 

i — 1 

i — 1 

O 

CM 

CO 

05 

CO 

CO 

CO 

rH 

co 

oo 

i — 1 

CM 

CM 

LO 

05 

o 

a 

i — 1 

o 

rH 

CO 

CO 

co 

LO 

co 

a 

CO 

CO 

co 

CO 

05 

r— 1 

05 

05 

CO 

1 

CO 

1 

1 

CO 

oo 

LO 

00 

00 

oo 

rH 

00 

05 

co 

05 

co 

c- 

04 

CO 

CM 

OJ 

CM 

CM 

LO 

CM 

CM 

CM 

CM 

CM 

» 

II 

« 

44 

• 

01 

50 

• 

II 

C/> 

(0 

44 

to 

a 

With 

1 < £ 
CC  £ 

(A 

m 

9 

a 

With 

Rating 

B 

II 

00 

z 

CS 

XI 

• 

E 

<e 

co 


II 

O 

z 
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Data  Sets  With  Rating  s 


System:  Vapor-liquid  equilibrium  data: 


C\l 


II 


u 

i 

•H 


co 


CN 

EC 


Author 

Besserer,  Robinson* 

Robinson,  Besserer* 

'Same  data 

Accession  No. 

150104 

150522 

Comp. Range, mol 

CO 

OJ 

EC 

« — l 

l 

o 

CO 

Csl 

EC 

i— l 

1 

O 

Press. Range,  bar 

2-62 

2-62 

• 

Data  Sets  With  Rating  =C  (Nc=  ) 

Temp.  Range,  K 

278-378 

278-378 

Data  Sets 

With 
Rating  = 
A 

(Na=  2 ) 

Data  Sets 
With 
Rating  = 
B 

<N„=  ) 
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Data  Sets  With  Rating  = 


System:  Vapor-liquid  equilibrium  data 


,i 


107 


Data  Sets  With  Rating  =C  (Nc  = 1 ) 150041 


System:  Vapor-liquid  equilibrium  data: 


gg 

z 


Csl 

r-H 

X 


U 

I 

c 


c/) 

CN 


X 


Author 

Reamer,  et  al 

Makranczy,  et  al 

Accession  No. 

150093 

150177 

Comp. Range,  mol 

CO 

CsJ 

SC 

CTn 

1 

kD 

o 

i 

i 

i 

Press. Range,  bar 

1-90 

Data  Sets  With  Rating  =C  (Nc=  ) 

Temp.  Range,  K 

278-444 

298-313 

Data  Seta 

With 
Rating  = 
A 

(na=  1) 

Data  Seta 
With 
Rating  = 
B 

<N„=i ) 
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*Same  data 


System:  Vapor-liquid  equilibrium  data 


1 


II 


! 


I 


o 

CM 

ca 

+ 


cn 

CM 


X 


Author 

Clarke,  Glew 

Kozintseva  ; 

Selleck,  et  al 

Lee,  Mather 

3 

o 
l n 
^ — i 

CN 

CO 

CN 

o 

LO 

rH 

CN 

CN 

CN 

O 

LO 

rH 

CO 

II 

o 

z 

o 

II 

o 

C ! 

m 

tr 

+* 

5 

• 

** 

e 

cn 

(0 

m 

a 

Accession  No. 

150002 

150276 

150250 

150273 

Comp.Range,mol 

co 

CM 

X 

cn 

o 

o 

i 

un 

o 

o 

o 

c n 

CM 

X 

■<r 

i — i 

o 

i 

oo 

o 

o 

o 

CO 

CN 

X 

vO 

i — i 

l 

CO 

o 

o 

co 

CM 

X 

o 

i 

rH 

O 

o 

Press.  Range,  bar 

T— 1 

1 

Ln 

rH 

7-345 

20-670 

Temp.  Range,  K 

273-323 

433-603 

311-444 

283-453 

Data  Sets 

With 
Rating  = 
A 

(Na=  3 ) 

Data  Sets 
With 
Rating^ 
B 

CNb=i  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


if 

z 


u 

i 

c 

+ 


110 


"Same  data 


System:  Vapor-liquid  equilibrium  data: 


3 

< 


g 

cu 

4-1 

C 

3 

33 


X 

G 

O 

4-4 


O 


CD 

a) 

G 

o 

•"j 


3 

hJ 


34 

CO 

T— I 

O 

CG 


Il 


e 

o 

0 

0 

o 

o 

o 

< 

o 

E 

m 

9 

m 

c 

(0 

oc 

• 

a 

E 

o 

o 


CM 

-cr 

LO 

o 

m 


•x 


NO 

CN 


I 

O 


NO 

00 

CO 

O 

m 


33 

X 

oo 

i — i 

o 

o 

o 

I 

r-'' 

i — i 

o 

o 

o 

o 

o 


m 

co 

o 

m 


X 

X 


■<r 

o 

l 

On 

O 

O 

O 


NO 

CO 

in 

o 

m 


X 

3 


m 

oo 

i 

on 

o 


eg 

a 

9k 

9 

0» 

C 

eg 

OC 

• 

0 

(0 

9 


I 

Csl 


I 


I 

CO 

o 


• 

o> 

e 

eg 

oc 

ft 

a 

E 

9 


o 

CN 

<r 

l 

co 

co 

CO 


on 

ON 

-<r 

l 

o 

CN 

<r 


o 

CN 

'O' 

I 

<r 

NO 

co 


co 

NO 

co 

i 

OO 

r-' 

Csl 


X 

+ 


33 

2 


CO 


(0 

o 


II 

9 

* 5 


O 

*H 

34 

1 — 1 

G 

cd 

4-» 

i — 1 

3 

CO 

cd 

X 

•H 

4J 

CO 

Ph 

3 

c 

(U 

cd 

O 

c 

cd 

* 

pa 

cu 

r\ 

a 

G 

a 

33 

3 

G 

n 

o 

«N 

CO 

CU 

-V 

•N 

CO 

c 

3 

G 

cd 

CO 

cd 

cd 

cd 

QJ 

G 

CO 

■u 

oc 

33 

-G 

O 

cd 

4J 

g 

3 

CJ 

> 

cd 

•H 

o 

3 

3 

Q 

a 

a 

a 

2 

3 

oo 

CO 

oo 

00 

05 

CN 

CO 

CO 

00 

o 

rH 

m 

o 

in 

CO 

m 

m 

o 

o 

o 

o 

o 

o 

m 

m 

m 

in 

m 

m 

T— 1 

rH 

i — i 

i — i 

i — i 

t — i 

CO 

CO 

co 

O’ 

CO 

CO 

33 

X 

33 

33 

33 

33 

a 

X 

3 

a 

3 

CN 

nD 

o 

o 

r— 1 

co 

• 

m 

m 

• 

NO 

1 

• 

• 

1 

• 

co 

i 

i 

CM 

1 

o 

05 

rH 

o 

m 

rH 

o 

nj 

o 

CN 

i 

' 

‘ 

o 

o 

1 — 1 

o 

1 

CM 

i 

CO 

i 

m 

i 

i 

rH 

i 

i 

r— 1 

i 

i — 1 

i 

rH 

CO 

oo 

CO 

o 

m 

CO 

05 

1 — 1 

r>* 

co 

CN 

CO 

co 

i 

» — i 

co 

co 

CO 

<r 

\D 

n- 

CM 

CO 

co 

CN 

cm 

CM 

CM 

II 


«s 

TP 

® 

£ 

« 

«> 


A 11 

£ 9 

^ £ c 

<0  £ ~ CO 

3 “ 


NO 


II 

OB 
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Data  Sets  With  Rating  =C  (N  c“  2 ) 150518,150539 


System:  Vapor-liquid  equilibrium  data: 


112 


'Same  data 


System:  Vapor-liquid  equilibrium  data: 


I 


vO 


II 


Author 

Black,  et  al 

Reed,  McKetta  . 

Kazaryan,  Ryabtsev 

McAulif f e 

Nosov,  Barlyaev 

Wetlaufer,  et  al 

« 

9 

<9 

■o 

0 

E 

0 

CO 

• 

Accession  No. 

150027 

150207 

150169 

150029 

150154 

150050 

Data  Sets  With  Rating  =C  (Nc=  ) 

Comp. Range,  mol 

.9997-. 99991  C.Hir 

a LL 

cr 
1 — 1 
EE 
-o- 
o 

o 

o 

o 

o 

1 

rH 

o 

o 

o 

o 

• 

i 

i 

i 

EE 

CJ> 

un 

o 

o 

o 

o 

i 

i 

i 

i 

i 

i 

Press. Range,  bar 

3-4 

2-22 

' 

u~> 

1 

CM 

i — 1 

i — 1 

r— H 

Temp.  Range,  K 

: 

280-295 

311-378 

283-313 

298 

278-343 

278-318 

Data  Sets 
With 
Rating  = 
A 

<Na=  2 ) 

m 

~ 11  ~ 

r-  01 

**  5 £ _ H 

S +■*  ® §g 

S tr  ^ 

Q w 
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Data  Sots  With  Rating  = 


System:  Vapor-liquid  equilibrium  data: 


CNJ 


II 


CNJ 
I — I 


LO 

CJ 

I 

c 


o 

1 — I 

K 


Nt 

CJ 

I 

c 


Author 

Kay 

[calingaert 

n 

o 

z 

o 

II 

0) 

c 

33 

m 

cc 

++ 

3 

<a 

9 

<0 

(0 

(0 

o 

Accession  Mo. 

103629 

150362 

Comp. Range,  mol 

CJ 

i 

e 

00 

o 

1 

1-1 

o 

0.02-0.27  C. 

4 

Press. Range,  bar 

10-37 

i— 1 
rH 

i 

r-- 

o 

Temp.  Range,  & 

1 

358-464 

298.15 

Data  Seta 
With 
Rating  = 

A 

<Na=i) 

Data  Seta 
With 
Rating  = 
B 

<nb=  ) 
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Same  data 


System:  Vapor-liquid  equilibrium  data: 


I 


II 


o 

<N 

EE 

+ 

o 


a 

i 


ee 


CD 

> 

cd 

CO 

(D 

4-J 

u 

cd 

CO 

4-J 

< — l 

4J 

rH 

rH 

4J 

CD 

cd 

rH 

rH 

CD 

cd 

00 

jp 

1 1 

\ — l 

cd 

cd 

rH 

rH 

cd 

rH 

cd 

1 1 

4-J 

V 

1 — 1 

cd 

CJ 

cd 

cd 

4-J 

4—1 

0 

En 

•H 

a) 

£ 

cd 

4-) 

4-> 

XI 

rH 

4—1 

CD 

Ph 

PE 

PE 

4-1 

CD 

CD 

4-) 

4-» 

cd 

CD 

rs 

a 

4—> 

<u 

rs 

CD 

CD 

c 

rs 

rs 

rs 

CD 

rs 

PO 

5-i 

0) 

*s 

rs 

EE 

4-J 

CJ 

G 

EE 

c 

lh 

EE 

EE 

CD 

< 

rs 

1 1 

j*i 

O 

rs 

rs 

aj 

s 

•H 

CD 

cd 

M — 1 

O 

P 

LH 

rs 

CO 

•H 

CD 

4-) 

5-1 

5-i 

cd 

CO 

•H 

CO 

EC 

p 

CD 

PE 

CD 

CD 

CD 

rs 

rs 

EE 

CO 

1 — 1 

•H 

cd 

CJ 

0 

C 

CO 

U 

G 

G 

CD 

<D 

1 

p 

cd 

p 

5h 

rs, 

< — 1 

cd 

0 

C 

CD 

pp 

cd 

cd 

a 

C 

EE 

C fl 

N 

c 

5h 

EE 

4-J 

1 — 1 

5-1 

cd 

5-1 

CD 

CD 

CD 

•H 

CD 

ai 

1 — 1 

cd 

CJ 

O 

CD 

CD 

PQ 

PP 

Q 

EC 

hJ 

PE 

ES 

PE) 

0 

E*E 

S 

s 

E2 

& 

• 

0 

z 

e 

0 

Cd3 

CO 

CO 

xr 

CO 

m 

LO 

tH 

00 

LO 

LO 

LO 

rH 

0 

O 

CXI 

0 

00 

CN 

00 

xr 

CO 

0 

CN 

CO 

LO 

vD 

CN 

CN 

LO 
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Multicomponent  Vapor-Liquid  Equilibrium  Data 
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